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(57) [S*)]- 

[«)*] (1) #R»t&*t*:«S*v 

(1) *ffiw>ife< SBJ^ Cu, Ni*5.fcim £P* 

L < }*90<Cu<100mol%, 0 <Ni< 10mol%*5 £1/0 < 
P< 10mol%a» (2) &J&*U 





1 

mumtmit, cu, m^^p^b^^^^m^ 
t*mxM$L&zix^% ^ t ^rnkt-t^m^y > bm 

[Sit*Jg2] mm^tm^ 90<Cu<100mol%, 0< 
Ni< 10mol%*5j:^0<P< 10mol%^&£*ilft-£ 

y >-hsaM« 0 

-m^ cu, m&£WPfabte&&&fc&%&^t*mk 

U^EO V»^^8I«J&S, ^*v€*V 2.2X10" 2 - 
4. 1 X 1CT 2 mol/ 1 , 2. 2 X 10" 3 ~ 4. 1 X 10'W/ 1 , 
0.20—0.25 mol/ I fto £?££r/B^ *^ 

}£ s 90<Cu<100mol%, 0 <Ni< 10mol%*5 £WO < P 

[0 0 0 1] 
[0 0 0 2] 




(2) M¥6-2 8 3 8 6 0 

2 

?&mw$kw&, ^ki.xTf^^^y'm^^^mm^ 

tlX^&* 

[0 0 0 3] r^TfVr^^f^ #^x^^v^ 
[0 0 0 4] £<0£5&#&fcJ;<5i:, $Mfc**bfc*tfl: 

[0005] -*-e, ±B*jKte»v^r. 

[0 0 0 6] 

30 if t: — MNf ^ § ^ v ^ 5 WJB*s* o 09 

- 6°C~150 °CCO MIL-883 Cfc*f+TT^ 

[ooo7] *£t?##w<z>bw«:, «*aiff^ja*.* 

[0 0 0 8] 

^ O ft o % b ft « fiftS 

^r^it $ - i J: 5 > J^fB B »«t*Pt?# 5 ^ ^^ttl 

[0 0 0 9] ^ft^t,, £«Jii^ «ffi<0^ 

50 fBaftg^ Cu, Ni*5<tt>*P. #*b<»90<Cu<100m 




3 

ol%, 0<Ni< 10mol%^oXUO<P< 10mol%a>6>ft 

K#R#&*Lfc*««\ ^ft<£fcCufb£*K Nift£*% 

121, Cu, Ni^J:t^P^&ttS#«f^«*^tfft{fcJB«: 
mtftrs nit«Wlit5#JI^Jyb EJft*M>Mfi# 

& y ^R-f **b«X, 2. 2X io*~ 4. 1 X 

10~ 2 mol/ 1 , 2. 2 X 10" 3 ~ 4. 1 X 10' 3 mol/ 1 , 0. 20 
-0.25 mol/ 1 T?fcSfco#W£fflV^&«Wfco§ 

< t't>— fflS|C % 90<Cu<100mol%, 0<Ni< 10mol%43 
J: tK 0 < P < 10mol% ^ ?> * 5 #Jlf Sr^tf «Lft)f 

*>M5J:tflfclEy vRthy ^A-e&s^itfSgSb 

[0 0 10] 

Cu, Ni43J;VPd»feft***ft^i#©3WlE*i(t< > 

U v^t>**^T3— ^v^Sft«r4C J H*<s b^K 

v ^u-Ni - p #ffift;^«f ^^j* * *i/r & 7t fc, ft^« 
feo^^^^bfc^ife^bfc^^rT, iSv^*;ft& 

*««^>o^if^e>^5aftg^\ cu, Ni*5£Tj*pa»& 

ft 5 #iS ft T & S £ t £*Htt ^ & § o 

fcfc, HlO*tj»T?^bfcttH^ i"ftt>*>, 90<Cu<100m 




(3) ^BH^P 6-283860 

4 

ol%, 0<Ni< 10mol%*5j:U*0<P< 10mol%/^£>ft 
£££3W£bv\ iOIA^ Cu^90 mol%«T^i 
Wa&)BS^jBS^4ft^ftl9. Ni# 10mol%g*i:*!i:#f 

tajft«^ji**^3»«fc&s ft 9 , p 

^ 10mol%^_kfc <t Jgfefc<i[^i« < ft 9 i ft 9 J- 

<v^e>^fcs 0 irftfc>^ N -_hiEaa^jt*5v>-c, wta 
«W«>**#!fl-jR«3tfcftl) > 7y^-Ml-fttiS« 

Sift^^^T^^o 

[0012] *38Wfc*5V^r, ±IBfiYb»J*. ^<z>J?:£ 
10 ^5 /zmOT^lt'fcSr fc#a*L<, #5-0.5 
m~2 /zm<£ffiHaS&ii^fc£ e £<£>3£ftKJ\ 0. 5 ju m 

*BB««3*t*:*<ftOi-^ *Pot*f!tt*ftTLT 

[ooi3] ft*5 % ^w^s^y ^ hga»tR«, s 

SttTV^Tt) <fct/\> fib, 

20 Ji£Rttftv^&a5S*U/\, -t^aste. «««9f^ 

[0 0 14] *5IWic*5V^T, IWtltidrLrffl^ 

Sg^^ & ft £ ^ b y ^ ^ + K9t% b < »Rkf i-^f bT 
^^^M^S^^^S^ttWg^^^m bTft5 

30 « i *(0±te«f«»«>o * ^ <fc 9 R»t ^^x^^ffli]^ fc 
(D!&mVk&fa± Z b&X% &frbX&>Z>« Z<D£ 

(Dmm&mnmMkcom&m, ®^nm2 - ion 

ttfflg«&*fc b < 2 /* mWT^««&*<^VNi* 

40 tt^ft < t l Hr#f^^T*5»fgfi?, d*fe» 

k&ffl&'vb& 9 ft*s. »*sttsr^— ^> 

JWfcJWKS fco^Ttt, ttftO»ftft»JIB»*fcT*H 
feit^ i ^20^ mOttHrtfcftS £ 5 - £ fl*a* 

b<, sa^SlMhfc, *#©-H»ft**3ME3»»feJx 

[0015] ftfc, *mm<o&m ^hmmmomm 

50 ^ffi^oVNTfftWTSo *^P^^®at*-fef*, 




5 

fct— Cu, NijSit^P^fe*^**^**:^ 
[oo i 6] ±mMWM#>^ %mti?<DCu^ 

tb^tt, 2. 2 X 10~ 2 ~ 4. 1 X 10" 2 mol/ 1 , 2. 2 X 10~ 3 
— 4. 1X10" 3 mol/ 1 , 0.20—0.25 mol/ 1 ^fo&Cl f 
tfs«*l>\, -cos*^. JhSa«5HF*IT\ flfmi-S-SK 

s^fe-e&So ft&> M«»feo#m^^v ±Bffc^» 

[0 0 17] ±lB&«#&o§<7)&#tt:. 8$igJ*tf*60~ 
80°^ WtiJjSft* 5 1 —1. 5 m m/lO^h ?&Jt^0, 5 — 1. 
0 dm 2 /K ^pH^8~10 % J6o^B#f^^5-20^^ 

[0 0 18] *»H*ttR:*JVNTB:, aBK-LS>2JMMeil& 

cfc v ±m kTm<omfc®&%mm~tz>m&wx, 

^^^LT^<^UV\ ft*5, *«WlcjaW5±a 
[0 0 19] 

(1) ««a«*«r^y^^LTrt»|llB6l«r^bfe 
©fti^o^fetfeo^m Ni-P-CuftJ&CD 




(4) #51^6-2 8 3 8 6 0 

6 

EPMA (3t3l£X«l^W») tMtt^ Cu ; 98 mol 
Ni ; 1.5mol%, P ; 0. 5mol%Tfco fc 0 
[0 0 2 0] 
»1] 





:10.1g/l 




:1.0 g/1 




:20.2g/l 




:»S 


PH 


:9.0 




:0.5 dmVl 



[0 0 2 1] (2) 

(ttffci^/MR, ffifp* : ^tT=» — -M80S) 50% 
(ttfc^A*. iSp^ : E-1001) 40i[*giK i?T V /V 

Tisypu— Msfisaj, 2-^^-1- u- 

• #>f 3 s — BS, iSiPp£ : ) 4 

[0022] (3) #Srfflv^rrtJliaKl-hH 
J:B<0!7~;**»*:Ljfc«, M*£t^r?^£ioo °c 
~e i i^pwi<fe«fesswb ff a 50 ^ m0«^<z>wmi6jft 

»13^MU (EI 2(b) #$0 0 
[0 0 2 3] (4) jtfjfEX©(3) bfcBaMR 

IS*Ti-J:^ 500 m j /cm^^Lfco -M^nw 

-fe ygf-estftsft^st § r ^ J: «9 ga««±.icB: 

^100 /i m©/V 4 Sr^Lfco 

[ 0 0 2 4 ] (5) WEKR«*rjB*ffi*«*ric: j: D ^j30 

0mj/cm 2 Tf*U ^ fold 100^^1^*5 J: t>*l 

50 0 C^3B#^nm^bfc: 0 mvh<Dmmz.&*), -7 

«r*t-*»l«lftli#Jl3*»J*Ufc (H2(o) #B8) • 
40 [0 0 2 5] (6) SCTlBffijgfttESr^ ABWciO^BaaH- 

[0 0 2 6] (7) mftega^te^miS^Pd-Sn^n^ Ktt 

Htt»3<^*iBl2:Pd-Sn3)a>r K5S:»»S^ 120 °C 
T?305>BBl»HKkM!aUfco (H2(d) #B9) o 
[0 0 2 7] (8) fMfigai§M£Jhf£ K^^^-f^^^^ b 

50 y^cU-J^ y 6 «:Jg^;.Ufco 




7 

[0 0 2 8] (9) fijffiBa$M£&. mj£MX*h&37%<D7fr 

(IU 2 (e) #JS) D 
[0 0 3 0] 
1*2] 



CuS0 4 • 5EzO 


111.8 g/10'J y hJW 


EDTA • 2Na 


388.2 g/lOUyK*- 


NaOH 


111.8 g/10'Jyf^ 


hcho 


35.8 g/10'Jy WW 


ffisaffl 





[0 0 3 1] (I1M2) #^tfe0m*. Mffi^«« 1 
^IK, ^p w o^:XL-225 L) (£>50%T 9 y /W^lOO 

itsi^ y/^xi^^^u— Msaasp. 2-^ 

#^T-~907 ) 4ffi*g[5, ^ *V — ^3R«Mfc*» (83 
HftJ&», AA« : 2PZ-CN) 4fi«P*3J:tr5p«ffiS 

[0 0 3 2] (2) l*l/II§«& 1 4rJBj*L*«L HJfiffil l i 

[0 0 3 3] (3) ±Elil«il©Ifi(4) -(6) 

[0 0 3 4] (4) gfi^^m^Pd-Snnn^ KflftWEfc: 




(5) Si¥6-2 8 3 8 60 

8 

* [0 0 3 5] (5) W«Ej|ft«±|2lK9^7^/^V^ 

[003 6] (6) jWBEIWK«r7 K»« 
[0 0 3 7] (7) WSBK«ft«S:, *2fc^j|fi*<0«l* 

[0 0 3 8] (8) ££>i£, ^b6^*U 
b6Tit#filfc«l«:»*Ufc«, 18(1) ^(7) «r 
j*!> - tW9H3 fc^-t-jtffi 3 SO tf/P FT ^ 

[0 0 3 9] {mm 3 ) 'JMfc« 2 09XS (1) - (8) & 
K«WB5fc:*fc!)KUT5 £ifcJ:9B4fc:aH-6«R<© 
tf/P FT ss^^I^y y hEjftR&Wfco 

[0 0 4 0] (lt(R«i) ^^f^a^BHK 

[0 0 4 1] (tt««2) rtJUH&T&fc^ HftMTC^L 
Jp- FISHES- MteM^ffli - ifeSi/i - *Wf * — 2" 

^ v ^ 5 jft&o Jt ® si© ft v y&m^v > b mm 

[0 04 2] (Jt«0» 3 ) rtJf|eIlR«r»* UfcaHR^W 

30 ft s^^jp^y v hmmm*m-o 

[0 0 4 3] U±<D£ 5tC LTfpJ^bfelf/^ FT y 
125 ncxi5^©^fc— bi^>f ^^WftlziJ:Si»t 

3 

[0 0 4 4] m3lc^1r$£&frbmbfrte£5fc, *.5S 

40 fc*rJWBbfco 
[0 0 4 5] 
[^3] 



(6 ) ^6-2 8 3 8 6 0 











i 


10001M 9A> OK 


mm 


m 


2 




H 


m 


3 


n 


ft 


it 


1 


350 


ft 




2 


300 


ft 


m 


3 


300 


H 



10 1 ] Ni - P -Cuft B B B fto$ ia!)«ftU UfcttffcJf© 

[02] *^w-^m^J**-r»jtxsig-efes„ 

[0 3 ] 2 tfWfoJxfc^Ji^y > h 




1 rtgtasi 

2 (Ni-P-Cu*SJ6o$) 

3 jimf&M&Ji 

4 HP 

5 Pd — Sn^n-f K 

6 fcotV^F 

7 m#m* 



[01] 



[0 3] 




#5I¥6 - 2 8 3 8 6 0 



